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分離菌の固定 菌学的性質の検討は Manualfor the Identification of Medical Bacteria 引に記載さ
















No.138株の菌学的性質 本菌株はグラム陰性のO.8 -1. 1 x 2.0 -2. 5岬的大きさの好気性の梓蘭で，運
動性があり，カタラーゼおよびオキシダーゼ反応は共に陽性で，糖を酸化的iζ分解し，ガスを産生しない性
質から Pseudomonas属の細菌と判別された。さらに，蛍光のある色素を産生し，ゼラチン液化力が無く，
300Cでは良く生育するが，41"Cでは生育できなく， Tab le 1 K示すような基質の利用性から，Ps. putida 
Table 1.αlaracteristic description of strain No. 138 
1. Morphological characters: 
Shape and size: cels occurring in single， straight rods， having 0.8-1.1 x 2.0・2.5μm，motile.
2. Cultural characters: 
Nutrient agar colony: 1.5・2.1mm ina diameter， convex， circular smooth， entire， fluorescent， opaque. 
Nutrient agar slant: gowth abundant， opaque. 
Nutrient broth: turbid with sediment. 
3. Physiological characters: 
Gram stain: negative. 
Strictly aerobic. 
Fluorescent pigments: positive. 
Oxidase reaction: positive. 
Catalase reaction: positive. 
O-F test: Oxidative. 
Hydrolysis of gelatin and starch: negative. 
4. Assirnilation of substrates: 
Glucose， 2-Ketogluconate， L-Valine， s-Alanine， Arginine， Resorcinol. 
5. Growth temperature: 
Good growth at 30oC， no growth at 4IOC. 
6. pH value for growth. 
Good growth at pH 6.8. 
であると同定される。また，レソ勺レシンを唯一の炭素源として生育できる性質からこの菌株を Ps.putida 
Rlと命名した。本菌株は Ps.putida 0121 ;およびPs.putidaORC31とは異なりオノレシンを分解できなかっ
た。
培養条件の検討 No.138株の ROAを高めるための培養条件を検討した。培地中に窒素元素として 21.2
旬/1001llr.相当する各種窒素源をそれぞれ添加して，300Cで24時間培養し，得らた菌体について ROAを
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調べた。その結果，無機態の窒素源では硝酸アンモニウム生育薗体が最も高い ROAを有していた CTable
2 )。また，酢酸アンモニウムおよびクエン酸アンモニウムに生育した菌休も高い ROAを持っていたが，乙
Table 2. Effect of nitrogen form on production of resorcinol oxidizing activity by Pseudomonas putida RI. 
Mitrogen source cel yield* Resorcinol oxidizing activity事*
(21.2 mg N/l 00 mQ) (mg/mQ) 02uptake (μQ/mg of cells/hr) 
(NH4hS04 0.35 56 
NH4Cl 0.51 129 
(NH4hHP04 0.29 29 
NH4H2P04 0.28 13 
NH4N03 0.45 155 
KN03 0.41 110 
NaN03 0.41 92 
(NH2hCO 0.37 
。
CH3COONH4 0.83 193 
HCOONH4 0.53 71 
(NH4hHC6HSO， 0.53 267 
。
* Cell yield obtained after 24 hr-cultivation at 30-C in 500 ml-shaking flask containing 100 ml of mineral 
salt-medium with each indicated nitrogen source. 
** Oxygen uptake was determined manometrica11y with a resprometer for 60 min. at 30oC. using cels grown 







7H20を 0.01-0.1 g /.e添加した培地で生育したそれと同等の ROAを有していた CTable3)。逆に
Table 3. Effect of iron ion concentration on production of resorcinol 
oxid包ingactivity by Pseudomonas putida R1. 
Iron ion concentration 
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Fig. 1. Time course of growth and production 
of resorcinol oxidizing activity of Pseudo 
monas pu tida R 1. The strain was cul-
tivated in the mineral salt-medium with 
(open symbols) or without (closed sym 
bols) addition of FeS04 rH20 (0.1 mg 
Im2).Symbols: o ， growth; c， resorcinol 
oxidizing activity;ロ，residual resorcinol. 
(Fi g. 2)。一方，鉄イオン無添加の培地では薗体の生育は培養18時間白で最高 (0.59 /~りとなり，そ





レゾルシン酸化活性の誘導 No. 138株を 0.1%のレソツレシンおよび 0.5%のグルコースをそれぞれ唯一
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Fig. 2. Induction of resorcinol oxidizing 
activity of Pseudomonas putida RI. 
Cells grown for 24 hr， at 30oC， in 
mineral salt-medium containing 0.1% 
of resorcinol or 0.5% of glucose as a 
sole carbon source. Symbols:・， cells 









った。次に，再添加の量を検討するためにレソツレシンの再添加量を培地当り O.01， O.05， O.1および 0.2% 
にして，添加30分後(全培養時間24時間)に集菌し，その活性を検討した。その結果， 0.2 %の添加で阻害
的となった。結局，培地当り 0.01-0.1%添加すれば，無添加の場合より 2-3倍の ROAの高い薗体が得
られた CTable4)。この結果はフタノレ酸利用菌について得られたそれと良く一致した。ついで，再添加の







Tab1e 4. Enhancement of resorcino1 oxidizing activity of Pseudomonas 
putida R1 by feeding resorcino1 before harvest of cels. 








Resorcino1 oxiding activity * 







Indicated amounts of resorcino1 were added 30 min before harvest of cels. 
* Oxygen uptake was determined by the method given in Tab1e 2. 
Tab1e 5. Feeding time of resorcino1 before harvest of cels of Pseudomonas 
putida RI. 
Resorcino1 oxidizing activity * 
Culture time (hr) O2 uptakeω!l/mg of cells/hr) 
fed (a) not fed (b) (a)/(b) 
6 176 230 1.3 
12 134 220 1.7 
18 94 206 2.2 
24 68 173 2.6 
30 44 84 1.9 
Fifty mg of resorcino1 per 100 m1 was fed 30 min. before each indicated cu1ture time. 















養培地で生育した菌体の ROAは4倍iζ増強され，菌体量も増加していた (Tab!e6 )。乙のことは，レゾ
Ps. putida Rl によるレソツレシンの分解
Table 6. Induction of resorcinol oxidizing activity in washed cel1s of Pseudomonas putida Rl. 
Resorcinol (50 mg) Resorcinol (30 mg) 
Additives Resorcinol NH4N03 (72 mg) NH4N03 (72 mg) 
(per 100 ml) None (50 mg) MgS04 (50mg) 
Relative 1.0 0.92 0.92 1.09 
cel1 yield 
R.O.A.ホ 50 80 183 200 
The cel1s grown on resorcinol in 100 ml of mineral salt-medium for 24 hr at 30
0C were washed 
twice with 0.9 % saline solution and suspended in 100 ml of 20 mM phosphate buffer (pH 6.8) 
Then， indicated additives were added and the 2nd culture was on a reciprocal shaker for 1 hr at 
30oC. 
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SUMMARY 
Five bacterial strains capable of growing at the expense of resorcinol' as a sole carbon 
source were isolated from soil by means of the enrichment culture method. Strain 
No. 138 with an ability to grow most abundantly on resorcinol was tentatively identified 
as Pseudomonas putida RI. Ammonium nitrate enhanced the production of cells with 
high resorcinol oxidizing activity. This activity did not decrease in the medium without 
addition of ferrous ion, even when the resorcinol was consumed completely. Enzymes to 
metabolise resorcinol in the strain were inducible. It was necessary to add 0.01 - 0.05% 
resorcinol before harvest in order to obtain a large amount of cells with high activity 
sufficient to oxidize the resorcinol. The resorcinol oxidizing system in the washed cells 
of the strain was induced in the presence of resorcinol and ammonium nitrate. 
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